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Acta Cryst. b Department of Pharmaceutics, School of Pharmaceutical Sciences, Toho University. E-mail: suzuki.tetsuya.fb@daiichisankyo. co.jp Sitafloxacin (STFX) is a new fluoroquinolone antibiotic which was recently put on the market in Japan and several Asian countries. Two anhydrates (α-form and β-form) and three hydrates (hemihydrate, monohydrate and sesquihydrate) of STFX have been found so far. Physicochemical properties (hygroscopicity, photostability and solubility) of these crystalline forms were investigated and correlated with the structure of each crystalline form.
Sesquihydrate showed approximately 2% weight change between 1% and 90% relative humidities (RHs). Weight changes of hemihydrate and monohydrate were very slight. Anhydrates did not show weight changes. In sesquihydrate, two STFX molecules and four water molecules are contained in an asymmetric unit and STFX molecules form a channel structure where water molecules exist. This particular structure may cause non-stoichiometric hydration. Contrary to sesquihydrate, water molecules in a monohydrate are located in well-defined and isolated crystallographic sites. The difference of the structure of crystallographic sites where water molecules exist causes different moisture sorption-desorption profiles between sesquihydrate and monohydrate. Unfortunately, the crystal structure of hemihydrate has not been determined
The β-form exhibited significantly severer photodegradation than the other four forms under the irradiation of a D65 lamp. STFX molecules exist in non-ionic form in the β-form, whereas STFX molecules exist as zwitterionic form in other forms. The protonation in the β-form allowed intramolecular hydrogen bonding that caused a red shift on the solid-state UV spectrum. This red shift caused greater absorption of photoenergy and consequent degradation under the irradiation of a D65 lamp.
Solubility is also affected by the crystalline structure: torsion at the quinolone ring of crystalline forms of higher solubility (α-form and monohydrate) is opposite to those of lower solubility (β-form and sesquihydrate). Standard free energy of the formation of STFX molecule with each torsion was estimated by DFT (density functional theory) calculation. It is suggested that the torsion observed in α-form and monohydrate cause higher standard free energy of a formation that has a close relation with solubility. The study of co-crystals is an important part of crystal engineering and it is believed that co-crystals are less prone to polymorphism than monocomponent crystals. The matter of synthon polymorphism is more quantifiable because it involves enumerating structures that contain different synthons in different polymorphs. There are 38 co-crystals reported to be polymorphic but only three among them show synthon polymorphism [1] . In this context, we have found synthon polymorphs of the 1:2 co-crystal of 4,4'-bipyridine and 4-hydroxybenzoic acid [2] . In these polymorphs, the phenolic (Form 1) and carboxyl OH groups (Form 2) of the acid are respectively hydrogen bonded to the pyridine N-atom. Form 1 is the more stable polymorph. The structures of the two forms reflect the interplay of close packing and intermolecular interactions in organic crystals; it is clear that such interplay between geometrical and chemical factors is one of the important reasons for the existence of polymorphs [3] . These forms are obtained with slight changes in the crystallization conditions. This shows that they are energetically comparable. Our results invoke the question as to whether the chemical and geometrical models are related to one another and if the basis for the chemical model actually arises from the geometrical model itself. In addition, the 2:1 co-crystal pseudopolymorph (Form 3) is found within the same structural landscape with the structural roles of the two bipyridine N-atoms being quite distinct. The difference between these roles is exploited in obtaining the 2:1 co-crystal of 4-phenylpyridine and 4-hydroxybenzoic acid (Form 4) which forms a part of the extended structural landscape. This more broadened definition of the structural landscape, to include slightly different chemical substances, is believed to be advantageous [4] .
Organic molecules containing amine, carboxylic acid and/or amide functional groups may be combined with inorganic metal halides to form two different types of hybrid materials, both of which are of technological interest and self-assemble at the nano-scale.
When the components are combined as organic cations and perhalometalate anions, the resulting ionic organic-inorganic hybrid material often retains the properties of the individual parts, with the inorganic component potentially contributing mechanical hardness, thermal stability, electronic properties (conductor, semiconductor, insulator) and magnetic properties, while the organic component may add structural diversity and optical properties (fl uorescence and luminescence) [1] . Proven applications of these ionic hybrids include light emitting diodes (LED's) [1] .
Coordination compounds or coordination polymers are formed when the organic molecules coordinate to the metal atom of the metal halide component. The coordination polymers may be related to metal organic framework materials (MOF's), and contain both organic linkers and inorganic halide linkers, whereas MOF's typically only have organic linkers. Related coordination polymers have been reported to have interesting properties including non-linear optic behaviour and magnetic properties [2] .
In the current study the effect of a change in one of the three parameters (organic component, metal atom and halide atom) on the crystal structures, packing and crystal engineering motifs are reported. In addition, the preliminary results of experimental properties, including band gap and electronic conduction, are presented, and compared to the properties calculated employing the software Materials Studio [3]. Further, to check the existence of the 100% tautomer B of TCB we carried out various co-crystallization experiments with 3,5-dinitirobenzoic acid and 3,5-dinitrosalicylic acid in different solvents and elucidated their crystal structures. In solvated cocrystals of dinitrobenzoic acid (methanol, acetone, acetonitrile and DMF) and dinitrosalicylic acid (methanol and DMF), the TCB molecule exists as a 100% tautomer B. However, in the latter case there is a proton transfer observed from the carboxylic acid to N(1) of the benzimidazole ring. In the absence of a carboxylic acid co-former TCB forms a 1:1 dimethylacetamide/water solvate with tautomer A. The presence of 100% tautomer B in cocrystals/salts of TCB strongly supports tautomeric polymorphism in TCB and confi rms the coexistence of both tautomers A and B in Form II. The intriguing structural and thermodynamic features of these tautomorphs will be discussed in detail. 
